Objective There are no large-scale studies of racial health disparities in transgender patients. The Veterans Health Administration (VHA) is the largest health-care system in the United States and was an early adopter of electronic health records. We present new data on medical and mental health disparities in a large population of transgender veterans. Method Using four ICD-9-CM codes, we identified a cohort of transgender veterans who presented for VHA care from1996-2013. A total of 5,135 transgender veterans were identified, 387 were non-Hispanic Black and 4,120 were nonHispanic White. These two groups were compared to determine if medical and/or mental health disparities existed. Results Black transgender veterans had increased odds to be diagnosed with alcohol abuse (adjusted odds ratio Conclusions This is the first study to examine a large cohort of transgender patients for the presence of racial disparities in psychiatric and medical health outcome disparities using retrospective medical chart data. Black transgender veterans were found to have a greater likelihood of social disadvantage and prevalence of several mental and medical conditions compared to White transgender veterans. Racial disparities occurred in a context of global health disparities in transgender veterans, as a group, compared to non-transgender veterans. These findings may have implications for policy, prevention strategies, and health-care delivery in VA and other health-care systems.
Introduction
People who experience a substantial, enduring, and disturbing sense of incongruity between their anatomical/birth sex (objective) and their "felt"/(subjective) sense of masculine or feminine identity may meet psychiatric diagnostic criteria described in the Diagnostic and Statistical Manual of Mental Disorder, fourth edition, text revision [1] as gender identity disorder (GID) or gender identity disorder "not otherwise specified" (GID NOS). With the publication of DSM-V in May 2013 [2] , the diagnosis of gender identity disorder is changed to gender dysphoria (GD) in recognition of the fact that those with this condition do not suffer from a disordered identity, but rather from a constellation of symptoms that are both recognizable and treatable [2] . The umbrella term "transgender" has been used as a descriptor (not a diagnosis) for those who experience incongruity between birth sex and subjective sense of gender and who may or may not meet the diagnostic criteria for a disorder. The World Health Organization's International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) [3] lists four codes which encompass those transgender persons whose symptoms are severe enough to warrant a formal diagnosis. Many transgender persons seek psychiatric and/or medical treatments (for example hormonal "reassignment" using exogenous hormonal treatments to facilitate physical changes of the other sex); some also seek surgical treatments (sex reassignment surgery) to bring their bodies more closely in alignment with their felt genders). As noted in a report by the Institute of Medicine [4] , transgender persons are known to experience less access to health care, discrimination in some health-care systems, and a variety of medical and psychiatric health disparities compared to those who do not identify as transgender. These include higher incidences of suicidality, depression, anxiety disorders, HIV disease, tobacco-related illness, alcohol, drug, and nicotine dependence [5, 6] . Rarely do these studies have a large enough sample size to examine racial disparities; however, in the case of HIV disease, the Black transgender population in the USA appears to be disproportionately affected [7, 8] . Social determinants of health play a major role in negative health outcomes in this population as well, with high rates of poverty, sexual and physical assaults, incarceration, and homelessness [4, 9] . The combined effects of these determinants have been shown to have a deleterious effect on the health of already marginalized populations [10] [11] [12] [13] [14] .
Research about transgender persons and their health-care concerns or outcomes in the USA has been limited largely to sources outside of health-care systems, including Internetbased anonymous surveys [15] , convenience samples [5] , or small studies utilizing focus-group methodologies [16, 17] . The majority of those who participate in such studies are White. Larger-scale studies of transgender health have been limited to western European countries with centralized gender clinics and a single-payer model of health insurance, enabling capture of national data [18] [19] [20] . Such studies include a very high percentage of White patients and little information on other racial or ethnic groups. The largest retrospective study published to date on disparities in veterans with a diagnosis of GID or GID NOS was that of Blosnich et al. [21] . Although no matched control group was utilized and the results were not analyzed by race or ethnicity, the findings suggested that the rate of suicide-related events among GID/GID NOSdiagnosed veterans was 20 times higher than that for the general Veterans Health Administration (VHA) population. Discrimination in the health-care setting has been reported in national surveys of transgender persons, 20 % of whom are veterans, with the result being decreased access to care or avoidance of needed primary care services [15] .
A description of the substantial clinical and educational efforts undertaken by VHA to address the health-care needs of transgender veterans is detailed elsewhere [22] . VHA Directives published in 2011 [23] and 2013 [24] instruct all VHA facilities to provide a range of transgender health-care services to intersex and transgender veterans. In the absence of systematic gender identity data collection for veterans or for those serving in the armed forces, it remains unknown how many veterans would self-identify as transgender and take advantage of this access to care. As part of a comprehensive research program undertaken by the Office of Health Equity (OHE) in VHA to assess health disparities among transgender veterans, we examined existing VHA data to determine if there were racial disparities in the prevalence of psychiatric and medical conditions in transgender veterans. We sought to determine if health and health outcome disparities exist in this population who generally have greater and more equal access to medical and mental health services than for many transgender persons in the community.
Methods

Data Sources
Encounter data used for this study came from multiple sources: Medical SAS Inpatient (fiscal year [FY] 1998 [FY] -2013 and Outpatient dataset (FY 2000 (FY -2013 , and non-VHA care files (FY 1996 (FY -2013 . These files are extracted data that are prepared annually from a centralized database containing integrated care data. Demographic information, service characteristics, and enrollment data were supplemented with data from VHA's Corporate Data Warehouse (CDW), the Health Eligibility Center (HEC) enrollment files, and the Vital Status Files (VSF). The CDW is a relational database that contains data from various VHA clinical and administrative systems. The HEC enrollment files contain data on veteran's eligibility and enrollment status. The VSF contains mortality data from multiple sources including data on patients from the Social Security Administration. A spreadsheet maintained by the VHA Planning System Support Group (PSSG) was used to classify each patient's residential area as urban or rural. The study protocol was approved by the East Tennessee State University/Mountain Home VA Institutional Review Board.
Study Design
Only non-Hispanic Black and non-Hispanic White transgender veterans were included for this study. Recording of race and ethnicity data is optional at the time of enrollment. As such, race was assigned as found in the patient's electronic health record (EHR). Transgender identity was established by one of the following ICD-9-CM codes [3] listed during an encounter in the EHR: 302.3 (transvestic fetishism, TF), 302.5x (transsexualism), 302.6 (GID NOS), or 302.85 (GID in adolescents or adults). The expansion of the definition of "transgender veteran" in this study to include TF is consistent with conceptualizations of transgender identity on a continuum that changes over the life course [25, 26] , such that those who engage in cross-dressing activities but who do not meet the ICD-9-CM criteria for transsexualism, GID, or GID NOS often view themselves as transgender and may, or may not, utilize transgender health services at some point in their lives. Person and Ovesey [27] described the phenomenon known as "secondary transsexualism," wherein those men who initially meet the TF criteria earlier in life would later present with persistent gender dysphoria consistent with transsexualism. The inclusion of those with TF expanded the transgender veteran population by 6 %. We completed all analyses with, and without, the TF group.
Measures
Demographics First, patients were assigned the gender as contained in the VSF. Current marital status was based on information in the EHR. Patients who had more than one entry and whose last entry was divorced, separated, or single were listed as previously married. A patient was determined to have religious or spiritual involvement if the EHR contained an entry for this field that was not missing or unknown. Those patients who had atheist listed were classified as not having any religious affiliation. The last recorded VHA enrollment priority group was assessed. Military service during the following eras was examined: World War II, Korean Conflict, Vietnam War, and Gulf War. Finally, a flag for deceased was created for patients who had a date of death listed.
Social Determinants of Health
Several structural issues known to be associated with health disparities were assessed [28] [29] [30] [31] [32] . Rural patients were those who had a zip code in a rural area as defined by VHA PSSG. An indicator variable was created for additional insurance besides VHA coverage. Veterans with a history of homelessness were those who had either an ICD-9-CM diagnosis of V60.0 (lack of housing) or clinical stop codes in their EHR that indicated receipt of services designated for homeless patients. Veterans with a history of incarceration were those who had clinical stop codes in their EHR indicating receipt of services for incarcerated, or justice-involved, veterans. While income and education level are not collected universally for enrollees, some veteran's priority groups are indicative of low income.
Service-Related Characteristics
Indicator variables were created to determine whether a patient had a service-connected disability, was a combat veteran, had been exposed to Agent Orange, was a Purple Heart recipient, or was an experienced military sexual trauma (MST).
Mental Health and Medical Illnesses
Cohort definitions using ICD-9-CM classifications of various mental health and medical illnesses are maintained by the VHA. Patients were classified as having the condition if the relevant diagnostic code was present in EHR at least once. The selection of medical and psychiatric diagnoses was informed by the literature or by hypotheses based on the authors' experience with this patient population. For example, given the high rates of alcohol and substance abuse in transgender populations [4] , we included codes for liver disease.
Data Analysis
Chi-square statistics and t tests were used to examine differences in Black and White transgender veterans. Odds ratios (ORs) were used to assess whether race is associated with social determinants, service-related characteristics, and various psychiatric and medical diagnoses. A 95 % confidence interval (CI) is reported for each OR. Models were further adjusted to control for age, marital status, and religious or spiritual affiliation. For these models, marital status and religious affiliation were entered as dichotomous variables while age was entered as a continuous variable. A dummy variable was created for wartime period served, where Vietnam era or earlier service was coded 1. Variance inflation factors and tolerance diagnostics were conducted to assess potential multicollinearity [33] . Only the main effect of race is reported and discussed in unadjusted and adjusted models. All data were analyzed using SAS Enterprise Guide 5.1 (Cary, NC).
Results
A total of 5,135 unique patients meeting the diagnostic criteria for inclusion in the veteran transgender cohort were identified, of which 7.5 % were Black and 80.2 % were non-Hispanic White. Race could not be determined for 4.3 % of transgender veterans; therefore, these veterans were ineligible for the study analyses. The final analysis was limited to the Black and White transgender veterans (N=4507). As noted in Table 1 , the groups differed significantly in the distribution of age, religious/spiritual affiliation, marital status, and wartime era in which they served. The average age of White transgender veterans was 56.7 years (SD=13.2) compared to 51.2 years (SD=13.9) for Black transgender veterans (p<0.0001). Black transgender veterans were more likely to be single/never married (46 vs. 25 %, p<0.0001) and more likely to report a religious/spiritual affiliation (82 vs. 73 %, p<0.0001). Between 8 and 9 % of transgender veterans served during multiple wartime periods. Nearly three-quarters (72 %) of White transgender veterans compared to 63 % of Black transgender veterans served in Vietnam or earlier periods (p<0.0001).
Racial differences in social determinants of health, to the extent these can be quantified in VHA databases, were noted. In unadjusted models, there were no significant differences by race for service-connected disability status, having served in a combat role, or receipt of a purple heart. However, Black transgender veterans had an odds of Agent Orange exposure that was 45 % less than that of White transgender veterans (4 vs. 8 %, OR=0.55, CI=0.33-0.90, p<0.05). However, the odds of experiencing sexual trauma while on active Figure 1 provides a Forest plot with associated effect sizes associated with these outcomes. 
Discussion
This study is the first to examine racial disparities in health, health outcomes, and social determinants of health in a large cohort of transgender veterans. The results reported here generally support the conclusion that Black transgender veterans have similar or worse outcomes on a variety of measures of medical and mental health, as well as on some social determinants of health, than White transgender veterans. These disparities occur in a large integrated health-care system that provides access for veterans at more than 1,700 hospitals, clinics, community living centers, domiciliaries, and other facilities across the USA and its territories, based on broad eligibility requirements that exclude few veterans who have been honorably discharged from the Armed Forces of the USA. As noted by Saha [34] , this feature makes the VA a good environment in which to study racial disparities without the usual confounds of insurance coverage or other measures of the ability to pay for care. Racial and ethnic minority veterans are often more dependent on VA as their primary source of health care than White veterans [35] . In spite of arguably equal access to care, racial disparities in health outcomes for Black veterans in many, but not all, domains have been reported [36] . For example, a meta-analysis of VA studies conducted prior to 2008 reported that 60 of 94 studies selected for analysis revealed racial disparities [37] . It has long been known that racial disparities in mental health care access and quality exist [38] . Racial and ethnic minorities in the community generally have less access to mental health-care services and are more likely than Whites to receive poorer quality care [38] . It is also the case that quality of care and disparities of care in a given system may not be directly related. In a community study where patients had similar access to care, no racial disparities in care were found, even though the overall level of care was suboptimal [39] . In another analysis of the entire transgender veteran cohort compared to matched veteran controls [40] , we found global disparities for transgender veterans irrespective of race/ethnicity, suggesting that this group, as a whole, experiences issues with factors other than access in the VA system. The current study shows additional disparities for Black transgender veterans with the White comparator groups' baseline already reflecting substantial disparities when compared to veterans without a gender-related diagnosis.
Reduced access to mental health services by Blacks is also the result of delaying care or failing to seek mental health care, even when it is available [41] . Evidence-based treatments for depression and anxiety disorders are more likely to be received by White patients in the community than by Blacks [42] . The finding that Black transgender veterans are less likely to receive a diagnosis of depression, but more likely to receive diagnoses in the category of "serious mental illness" (e.g., schizophrenia, bipolar disorder, schizoaffective disorder), may represent an actual difference in the prevalence of these diagnoses or may reflect biases in diagnosing patterns for these conditions by mental health-care providers. Studies of racially discordant treatment dyads in mental health treatment programs, for example, suggest that Blacks may derive benefit from being treated by Black clinicians [43, 44] . Blacks have been traditionally underrepresented among the ranks of psychiatrists and psychologists in the community [45] . The same pertains to VA clinicians. In FY 2011, 64 % of physicians and 86 % of psychologists were White in VHA [46] . The percentage of Black physicians was 4.67 % in FY 2011, 1.64 % of VHA nurses were Black men, and 14.55 % were Black women. Only 5 % of physical therapists and psychologists in VHA were Black in FY 2011.
Alternatively, Black transgender patients may be less likely to present for care of depressive conditions, but serious mental illnesses, such as paranoid schizophrenia or the manic phase of bipolar disorder, often "force" clinical presentation due to the significant disruptions in the fabric of a family or community wrought by these conditions when untreated. Of note, there were no racial differences in suicidal behavior in this transgender cohort, but this finding occurs in the context of markedly increased suicidality in the transgender cohort as compared to non-transgender veterans [21] . This finding needs to be considered in the context that there are wellknown racial differences in suicidality, with White Americans more likely to commit suicide than Black Americans in most age groups studied nationally [47] .
Obesity is a nationwide problem in the USA, with nearly 70 % of adults in the overweight or obese categories [48] . Obesity prevalence is highest among Blacks, who have the highest age-adjusted rate of obesity nationally [49] . Associated with obesity is the elevated risk for cardiovascular disease and diabetes mellitus in Black Americans as well [50] . These national trends were not replicated in this study. In fact, we noted a trend for Whites to be obese compared to the Black transgender veterans (p=0.05, Table 2 ). COPD was found to be more likely in White transgender veterans in spite of a lower likelihood of tobacco use. Franssen and colleagues [51] noted the association between COPD and obesity, which may be independent of smoking history. They hypothesize that altered adipose tissue functions in the context of obesity may interact with systemic inflammation and COPD systems in a complex way that could account for this observation. It is also possible that Black transgender patients may receive differential care that could include less likelihood of being weighed at a visit irrespective of the presence of obesity or a more complete accounting for tobacco use than in White transgender veterans.
The presence of a large disparity in HIV prevalence in Black Americans compared to White Americans is well known [52] and is replicated in this study of transgender veterans. HIV prevalence among Black transgender veterans is nearly four times greater than rates in the hardest-hit areas in the world including Sub-Saharan Africa [53] . This disparity is complex and is likely determined by a multifactorial combination of social and sex partner networks, differential risk behaviors based on race of partner(s), past histories of childhood sexual abuse, and other factors [54] . Risk-related factors alone do not appear to account for this marked disparity, as even in the presence of lower rates of HIV-related risk behaviors, HIV prevalence rates may remain high among Black men who have sex with men, a term that has often included (MTF) transgender individuals [55, 56] . Transgender status independent of race may also be associated with elevated rates of HIV infection [7] . Racial disparities in HIV infection in transgender persons were noted by Clements-Nolle et al. [7] where 63 % of African-American MTF transgender adults were HIV positive compared to 17 % of White transgender participants. Saha [34] reported that greater "cultural distance" between providers of HIV care and patients living with HIV was associated with disparities that appeared not to be based on race or ethnicity. However, non-White patients had lower levels of trust, adherence to antiretroviral therapies, and lower rates of viral suppression [57] . Additional research should examine neighborhood and community-level factors that may contribute to HIV and other disparities.
It is well established that Blacks are overrepresented in the American prison system, constituting 38 % of inmates in state prisons in 2011-2012 [58] . The chances of ever being incarcerated for Black men in the USA are nearly 29 %, compared to less than 5 % for White men [59] . Likewise, transgender people irrespective of race are overrepresented in American state prisons [60] . A study of 392 transgender adults with equal representation of Black and White MTF individuals found that 65 % had reported a lifetime history of incarceration [7] . The increased likelihood of incarceration for Black transgender veterans is consistent with the theme of Blacks' overrepresentation in prisons, even against a backdrop of transgender people being overrepresented. This study does not directly address the reasons for this finding, but given that Black transgender veterans have higher rates of alcohol abuse and serious mental illnesses, it is possible that these characteristics could contribute to an increased probability of involvement with law enforcement and subsequent incarceration.
Discrimination by clinicians based on race is one possible contributing explanation for some of the findings in this study, including delaying or not seeking care, as has been shown elsewhere [61, 62] . This discrimination may take the form of unconscious bias [63] , conscious bias (e.g., racial stereotyping), and/or statistical discrimination. Statistical discrimination is a form of decision making that occurs in medical settings that allows for individual clinician judgment about how to treat a given set of symptoms or lab abnormalities presented by a patient with one set of characteristics compared to how another patient may be treated with the same complaints/symptoms [64] . While the VA has an advanced system of clinical reminders and engages in numerous outreach efforts to engage veterans in care, there is still considerable clinician judgment in the provision of medical and psychiatric care.
Plant [65] argued that lack of positive experiences with "outgroup members," for example White clinicians with Black patients, creates negative expectancies and anxiety based on racial differences. Although our research does not address this issue, we hypothesize that the addition of transgender status to the already existing racial and/or cultural discordance between VA clinicians and Black transgender patients could contribute to the disparities noted in our results. Issues of belonging to multiple stigmatized or vulnerable populations, e.g., racial, sexual, and gender minority status, may be relevant as well. The minority stress model, originally applied to lesbian women [66] and later expanded to other sexual minorities [67] , suggests that membership in sexual and gender minorities is associated with chronic stress, from both societal forces (enacted stigma) as well as internalization of stigma (felt or self-stigma). It remains a hypothesis as to whether minority stress may be amplified by multiple memberships in vulnerable groups in this study and whether that is expressed in disparate health outcomes. Jones et al. [68] have extended the minority stress model to sexual minorities, inclusive of MTF transgender individuals, with multiple memberships in vulnerable groups.
Additional research is warranted on the effects of experiencing multiple adverse mental, physical, and social conditions especially among Black transgender patients. The term syndemics has been introduced as one concept to describe two or more health or social conditions (e.g., HIV and unstable housing) that operate in a synergistic manner and contribute to a greater health burden for marginalized groups [10] [11] [12] . Stall et al. [13] examined the concept in a sample of urban gay men. Their research showed that a greater number of psychosocial problems (i.e., illicit drug use, depression, childhood sexual abuse, and partner violence) increased the likelihood that gay men would engage in risky sex. A better understanding of the social and health conditions of transgender individual, the set of conditions operating synergistically and resulting in greater health disparities, and the mechanisms that fuel these conditions (i.e., stigma) is warranted. The finding that modifiable health risk factors/behaviors differentially present in the Black transgender veteran group (higher alcohol and tobacco use, higher HIV disease prevalence) suggests the need for targeted interventions for transgender people of color, mobilization of community resources and community health worker programs, and HIV prevention strategies. Recently, resiliency factors such as optimism and education were shown to buffer the effects of syndemic conditions and should be explored in interventions with transgender individuals who face multiple health and social problems [14] .
Limitations
This research is consistent with the IOM report's recommendations for research that advances the knowledge and understanding of LGBT health [4] . Several limitations should be noted. First, due to reliance on a diagnosis-based definition of transgender status, this study likely underestimates the transgender veteran population. Therefore, generalizability of the findings may be limited to those with clinically significant levels of gender dysphoria, likely a minority of veterans who identify as transgender and receive their health care in VHA facilities [69, 70] . Although the analyses conducted in this paper were derived from the largest cohort of transgender patients ever studied to date in the USA, the number of Black patients was limited to 387 veterans. Generalizing these findings to other health-care systems may not be appropriate due to the fact that those in this study were all veterans who, theoretically, have greater access to a large integrated healthcare system than many in the community. Finally, this study does not fully take into account care that is provided outside the VA, which may or may not be reported to, and documented by, VA clinicians. There is some suggestion that White patients are more likely to obtain some or all of their health care from non-VA sources, which could contribute to disparities in outcomes [46] .
Future Directions
The Office of Health Equity in VHA plans to explore options for additional analyses of the transgender veteran cohort to understand the potential sources of the identified disparities. These directions may include a study comparing service utilization, pharmacy benefits utilization, moderator analyses to determine the potential sources of health disparities, and prospective studies to determine whether national initiatives put into place since 2011 have closed the disparity gaps in healthcare outcomes for transgender veterans. Racial disparities in access and utilization of services will be examined in these studies as well.
